Tissue factor-thrombin signaling enhances the fibrotic activity of myofibroblasts in systemic sclerosis through up-regulation of endothelin receptor A.
The extrinsic coagulation cascade is involved in the fibrotic process, via thrombin-dependent induction of CCN2 (connective tissue growth factor) expression. Given the previously reported activation of the coagulation system in systemic sclerosis (SSc), we undertook the present study to investigate the involvement of cross-talk between the tissue factor (TF)-thrombin axis and endothelin 1 (ET-1) signaling in the fibrotic activity of SSc. Human colonic myofibroblasts (HCMFs) from 6 patients with SSc and gastrointestinal symptoms and from 6 control subjects were isolated and cultured under various conditions. Messenger RNA and protein levels of TF, CCN2, and endothelin receptor A (ET(A) ) were investigated. Collagen production and migratory activity of HCMFs were further assessed. HCMFs from SSc patients demonstrated increased basal CCN2 production, collagen deposition, and migration rate, in a thrombin-dependent manner. Increased TF expression was also observed in SSc HCMFs. Subsequent activation of the extrinsic coagulation system resulted in thrombin-dependent enhancement of ET(A) expression. ET(A) overexpression led to further increases in both TF expression and fibrotic activity in HCMFs. Moreover, inhibition of ET-1 signaling by bosentan abolished the TF-mediated fibrotic capacity of HCMFs. Tissue factor-thrombin signaling is involved in the increased fibrotic activity of HCMFs from patients with SSc. Moreover, the up-regulation of ET(A) expression by thrombin and the effect of ET-1 in the induction of TF expression indicate an amplification loop for enhanced collagen deposition. Therapeutic interventions targeting the extrinsic coagulation system or ET-1 signaling may provide clinical benefit by breaking this vicious circle.